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PROBLEM TO BE SOLVED: To provide a method for simply and accurately discriminating non- diabetes 
mellitus group patients and diabetes mellitus group patients including diabetes mellitus preliminary group by 
using samples separated from patients. SOLUTION: A sample is treated with an enzyme decomposing 
myoinositol without carrying out pretreatment, and myoinositol contained in the sample is decomposed and 
the decomposed material is measured to determine myoinositol content in the sample. A normal type, 
diabetes mellitus preliminary group (boundary type, impaired glucose tolerance, impaired fasting glysemia, 
insulin resistant type) and diabetes mellitus are discriminated by the determined value. Dehydrogenase, 
kinase, oxykinase, etc., is used as the enzyme. 
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ft»ST«Lf^£)£ft£ffl£u 

5*4 y^r--/K7)»££ftU *t®£i<j&<IliLL£3SIE 
firHSP $>ft ^««s#f Js&ts c: t £EM8fct ftfc 

m& t>mmm<zt iz± ^mm&mtt&zt 
mm 3 1 imtmmwg i < u&mz'&t>titz 

[i»*H4 i mmmx-h o . 75g 

<i t znmbt&tmm i - 3 «h v^^Ea^;* 
a. 

a. 

[ msm 6 ] Kflm o . iroftw&mifi 75g 
z. b &m®b t&mgm i - 3 w v^^es^ 

t Ho y-f— b\ L < (i** ^~b'T' J>ft 

a. 

[H*IM9 J ft Koyt-t>', y l//y-7 • - 
a-^xx ( Klebsiella pneumoniae) TK24(FERM BP-65 
06) . M'-J-VkX • XX t- ( Bacillus sp. )No.3(FERM B 
P-588D i/^^^f'J^A'X^e- ( Flavob 
acterium s P .)67l(FERB BP-7323)i*^rb Koy-J— 
•b'T'J) ft I8*JS 8 KlE««>8t 

[18*810] 5*>fy>'h-/PfcW«-&*tt3Mi 

y u yymx'humm \-9^-ffimztm 

[000 1 ] 

£wxjE$mtu. 75g en^3-^a^ac««:ff 

ofcH-^t , SffiftMllL&l 10mg/dl *>H^Oft 2 Bffil 
jm«140DB/dl5ft8tT**>4SS:tg-f. ifcHSWmiSi: 
ti^-ftlL iKSStS®( impaired glucose tolerance, IG 
T), 28§B#IIllllSS±#( impaired fasting glysemia.I 



izmffiittt* mm. r^-AmmuzxvwH 

*«tftK:*^<HhAlc<Ott"CW«W-*. *<m?lV9 V 

v- n%t<oinm'?-*-iz£*)m%.tz>. smmc 
x f) wh otfwmizm* uzprnmrnx-mmtLh t 

x-btumtKnumz m^x w% $ nx t a i \ *& b j? 

Cist. BBff«0ttctiU-CWffl. fSM. *»o$ffltciE 

fc#T#ft. 
[0002] 

IL ifg . igt «L<*i-fy^'jyfiK:tt<o«aai. -f 
^x v yimommvffl^mRi/tnffl&m^ 
am . «s«a^4«siiff fi&wR &frt>miz 
mmxh h . 4 ^^s«^0SP(i^jflie'i:^,mo y ^ ^ 

kLTtilSS#fft#i:Rlf(Yano.K. Kagan A.et.al. Am 
JMed 721 : 71-80. 1996) 0 tlSAff b Pl^O^A*'" 

c7)^tB fc R|«t:fiST* ft #i totlX ^ft . 

[0003] iess. ifg , igt Atmarsi 
mmm% y^-^mmm^zxTm^ti. 
x »j ymLmi7ti3-A%fttmm<?>M.*4 y* v y 

KB. Jy* 'J yW&TZ-b. Steady state plasma 
glucosej£, Hyperinsul inemic euglycemic glucose 
clamp}£. $--7fo*:T)l>im<VW&lZ£ *)Mfct ft«T 

^ilS^^a^ixr^ft. 
[0004] -^sr. 4i^"f<7)^ y x h-;i-o^*, =ft *c 

^«S^UC;Wffli:#^^ilT^ft. ^^t^S 

t:m&Tn,<7) (a)-(f) tc*-r. 

(a) S+^^n^fy^r- - yuaUK^saT-flST-t ft 
CLarner J.et ah.New Eng. J. Med. ,323.373-378(199 

0)D . 

(b) I4"A^n>(yxF - A«K**«»#rC±* L . JH 

chard E . Ost 1 and , J r , Proc . Nat 1 . Acad . Sc i . US A, Vo 1 . 90 
(1993)9988-9992] . 

(c) si/b-/i'Wkmtmmx'±&i-z> ua 

rner J.et al.,New Eng. J.Med. ,323,373-378(1990) D . 

(d) kh^tm /i/b-jummtn&%mx'%{ti%^ 

CRichard E.Ostland, Jr, Proc. Natl. Acad. Sci. USA, Vol. 
90 (1993) 9988-9992 J . 

(e) m«f s ha y y v -M&mmmmx±%t ft c * 



! (3) 001-190299 (P2001 -0/9 9 



tfrt*4. ®4m±% (1995)738-740 . 

(f) in+s^'f sisb-n<mi&imi%mx'±%t& cro 

switha Dolhofer.O.H.Wieland. .J.Clin.Chem.Clin.Bioc 
hem., 25,733-736(1987)] . 

[ o o o 5 ] jje (a) -(f) i3.?Kxmmm#m% 
x . c fftexfrt) a j i, h -wmmz x o . tmwm 

yiGT tmmm^x'hht^mx'^K 
h.hh ^-*-<D%Mimmmn&%x'±.%- uz t u 
Ti>. igt . ifg fc^-jfc*s#mwrct»± 

# -T'$> I. tHk^* ? n t>T(± . If 

jaM#±# ix l mmx'itiM L%\^timh & 
tcSfiT^*. (5]a^a**^±ie (a) -(f) we*** 

4>I®St^#M£L<<iIE?i?3^IFG &I/IGT OWJ 
0*WC**i:fcWC**rH. Stfc (a)-(e) l*t 
^TGC-MASS£J^T$l£L£kOT&6#\ (a) &tf 

(b) ^L<(i(d) at/(e) <orfc<«e#fcj:o»s«# 
tooo6] iiatm.v4 o >mmtmmi,z& 

^TfflSL^WSrTie^ (g)~(h) If^-f. 

(g) s+*>f yyh-;p»±iaffltjt^. tt#i! 

h-;H(±E^M. WJfffifcfcHTSHfcLfcu. CSusu 
mu Suzuki. Diabetes Care,Vol.l7.Nol2<1994)1465-146 
8] . 

(h) iw*KSI«ffi-e<±S!ja4fiM2S+* AvA/i/h- 
/WjffiJlfflfcfc^ttWCJJM- S ( 1$imi-l06979 

. -Ift^g) . (h) (iKffe (a)~(e) |5]^GC-MA 
SSfcJfH, v£ jjftg L£ t l> * J 3»^#tC «t *) 

«r -> t ^* fc»c r - ? -nwmRummtizfgmtf 

i"h-M&%.t:%ts 1-50^ M S«<?5fl|vwy5/h-/l/ 

[0007] 4 sish-frt&tthijmt, matt: 

GC-MASS £TS*U:ffl£ CToshinitsu Niwa, J. Chroma 
tography, 227 (1983). 25-39] , i]A u-4 J is b-MZft 

$8) CRoswitha Dolhofer, O.H.Wieland. , 

J.Clin.Chem.Clin.Biochem.. 25,733-736(1987)] 
ftbtlX^h. 

[0008] mific-HPs$£im9mi)wmx\ i&i> 
tmvmmx'bhtzMz, mm®, mmmzwmm 
*). z t>iz&mft}mi>mtx'b&. mi%MiV£m 



? * bmw&x'ftmmz. ttzmmmmimmm 
mmmm &<mt L^co^mmmmx-h t . 
[0009] zzx-xm^bummK . maa*? 

»"h-;MCOV^TIi1f£H i 6-61278 ^ . #-fcH y^ 
h-;U2OV^T(±W098-42863) ^tJfc. ^l-Tfj 
&ST^8££/M&C& o T W>X AJi/Y -Mz 

^xmmx'Z hT-tnmwstf&z^tz. 

[0010] 

x i ^Una-eft 4 * 4 ^am^mb nrnR 
izfo&m%m. igt . iFGtL<(iw vxwmk'm 
nmmm^imizimt&fr^frttsmi-onia&iK 

^ ^ J) § 0 
[00 11] 

*>. igt . ifg -cfeswa^^^trifissai^ 

/\s1-Z%ffimmz£ 0 WII0A { 1998^^jg^ L/cf MS 
Sp-Ca»(ir 4« L < {±B*^fiij£lcS^'<HbAlc ct)1T 

1.5 r^t FDdf^;^h-;^<?)j|tif|v-^-Cj; 
OWS-f*, SJBffifUMifc: J: OWHO *n998*{Cg^L^ 

s^ows^tti* «. t coxhtumtiotm i m v * <j 

[0012] *;T*»W#<?>ttfia«iltOlSil. 5^ 

a ; i/b-Mzftmt&&m£m^xm$mw%b%^ 
mux- %hz\b. %h iznmz t ^*o«ii t up 
mtfiiEttmx'b&timottiizit tx wst:±# l . 

zhizmum-?-*- mm. £fimti&m. mit 

JS^« LKiMyxv y&tmnWfctfx-Z hc\b*fi 

tat*:. mtmummrnxnEit Lfm-rtuf* 

[0013] -r^i5*>, *^<i. ;<7)J: 5 =5r@WJ^ 
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[0014] zwte. Gmzm^tii. fc&mtfm 

^4* 1 ito^S^(iJfliM-C-$>l.ti^(i27/imoi/L f 
AO. WfljMBeT'*S*&Jil9jug/iiig- 7l^7f-->-. 
£L<Jil6jug/ing- 7b7^>. fttl<li\3us/a& 

■ ? v rf-- v-ca 4 . * if o x . 
*«. t m s*/b-Mz{mtz>ms£m^x 

fioZbtfitftlW CW^fiKo^TfcL WtetfA 
4. KfifcLTIi, Afta»4>#ltS*ifcJllL»*fcttlUI 

tfm^wxi. ttitmt iximmx'&hti&mtf 

ffl^£>ii4. 

COO 1 5] $ ^ . Kfl+WSsM /yb 

vitomm Kinyxv ymmxh htmzi. 
z.<n%frfrt>m%mm< zbizx <o%mmm^m® 
mi yxv >mm.<r>m3imzmth. zcox o% 
mm^-t-t ix^mmssm. «^t/of 
y. m<t7/u7*y^ 7)U?h*riymzM*tz>zt 

#T'£4. 

1 0 0 1 6 ] WT. (Off 4 U>JB®(cov* 

THfc»L<»W-tft. *m<Dtfflk IXH. A#** 

■et> A*a»£#KS*U5}->f y v h- n^njg-f 4 ^ 

xmmm^mzmm < trnzwrn lx^x^ 
*\ mm'<muwmz^zmm^<mmfmmm 

tthZt 4 Z b frt> , «S?^2«*fc6W>Wfl 

mpSKitimtizmu ^^-xmimbix 

200g*<#2L<. 75gjW6i#*U>. KB £ SKI" 4 

COO 17] 5*4 V^h-yl^Jl-f 4(C(i. S#Si£ 
ffil^S^ /yh -;Hr?gft **4*ffi T'fcfUf V ^tl 

oij&zm^xmfeixixw 



[00 18] *ffll£mi0h$*4 Sish-tUtfc 

mmmx'btitf^frtc&mmzm^x t> 
<r>$*4 sisb-Mzitmtmm. munsisv- 

b' (E.C. 1.13.99.1). >f /yf-^ft 
Kn^-^- (E.C.I. 1.1. 18) . ^yh-;^t- fcf 
(E.C. 2.7. 1.64) . ^yh-;Mf/H7^7i7 

— tf (e.c.2. 1.1.39) w<7)&mtf*%mzmiohz 

o$*4si'h -Mzftm-rmmzx? <)--yyi 
izmst* %$mtf sxjsi'h -Mzwmt 4 r t 

Fnyi— iztZSLililt:. UlTfcSsM 
7xb-/WcftE-f4rt Kny-*— 4£4gH*>0!£jj* 
■t. L*>L. ^ix^(il(5i]tji^f-*^^H^iJll-r 
4i«0T1i^o. 

C 0 0 1 9 ] (1) )^)VXm ( Batillus ) ; ■ 
( subtilis ; PCI -219 ft. IFO-13586 ft. IA 
M-1026. NRRL B-3639), J^lVX ■ Vy?X ( lentus) 
. y^'f-;^ •X7rI'J*X ( sphaericus ; IAM-128 
6) . ^'f-Zl/X • -tU-^X ( scereus ; IFO3009) . ^ 
j-)l,X ■ X^f-No.3 (sp.No.3 ; FERM BP-5881). A' 
■ /<$.)]/X ( pumi lus ; Appl Microbiol and Bi 
oteck 15(1)52-55,1982), 

(2) ^UbV^-f'J^Ag ( Brevi bacterium) ; 7'U-h' 
^9tV^1± ■ T*—7¥*X ( ammoniagenes ; IAM-16 
41) . 7VhVS^-riJ»7A • r-f ( divarica 
turn ; NRRL-2311). 

C 0 0 2 0 ] (3) ^jl- H^r^JS ( Pseudomonas) ; v 
jl—VO-X ■ •7)V^\y-/ J zyx ( fluorescens) . 
-Y^t-fX -X^f- (sp.). ya-KttX-7X/l, 
^•V— » ( aeruginsa ; NTCT- 10490) . y^-Km 

• h 7 4 V 7 ( maltophi 1 ia : IFO-12020) . i/a- 

H'^X • 7°f-r (putida) . yj.-Ht^ • ^ 7 -f 
ir-f ^ ( mephitica) . yi-Ftt^. • /U X t> y^r— 

( beijerinckii ; Honatshe Chem 1001327-1337. 1% 
9) . 

[002 1 ] (4) MftSg, ( Yeast) ; 7 'J 7° h 3 -y X • 
A U h"^"-^ A ( Cryptococcus mel ibiosum ; 1GC-393 
9) . 

(5) ^-fy^^i-xm ( Xanthomonas) ; ^yh^j-X 
■ *y-tf (orjzae;IF012000). 

(6) t'yytm ( Vibrio ) ; t'7* 1 ;^" • XX f- (s 
P.). 

(7) Xh\s7b3"//tX& ( Streptococcus) ; XhV7' 
h-l-ytrX ■ t j X/fyfj-X. ( dysgalactiae) . 

(8) T^Q^^f-'J^AiS ( Agrobacterium) ; 7/DA' 
PtO^A. • 'W7ryxy^ ( tumefaciens ; ATCC-4 
720). T^ny^f'JW- 7T^A^- ( radiob 
acter ; IF0-13259). r/D^f'JW' 'JVy** 
1215 ( rhizogenes !215 ; FERM BP-6270). 
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[ 0 0 2 2 3 (9) S^QJ y/jXJg ( Micrococcus) ; $ 
9 no • 'J Vf^f^^ ( lysodeiktcus ; IF 

0-3333) . ^P37^ • )V^X ( luteus ; IFQ-30 
67) . ^D3 7 W • ( glutamicus ; AT 

CC-13032) o 

(10) xyf ( Enterobacler) ;X>fD^' 

• Txnf^X ( aerogenes) , 

(11) 3 'J^A^r U^AS ( Corynebacterium) ; r? 'J * 
^f'JW ■ 797t<^^ ( aquaticum ; IFO-1215 
4). 

[00 2 3] (12)7/UXnA??HK ( Arthrobacter) 
; 7/UXP^??- ■7oh7t;^7 ( protophormi 

§) o 

(13) X/|yt-7JS ( Erwinia) ; X'Jt'-7 ■ XXt- 
(sp.h 

(14) ?U7x-?lB ( Klebsiella ) ;?U7>— 5 ~ 
.*-^:-XTK24 ( pneumoniae ; FERM BP-6560), 

(15) ^^-07tK^S ( Neurospora ) ; -a-DX^7 

• ?7 7t ( crassa ; Biochim Biophys Acta 136(3)7 
17. 1977 ) 0 

(16) 7XP/S??HB ( Aerobacter ) ; 7XOA'^- 

• 7xnm ( aerogenes ; J. B.C. 241(4) 800-806. 
1966 ) 0 

(17) 7^ h^t^JB ( Acetoiaonas ) ; T-tb^X • * 
^>^'y^ (oxydans ; NCIB-621 ) 0 

[00 24 ] (18)7-b h rtf ?-m ( Acetobacter) ; 7 
-bhA??- • ^^^^>^ ( suboxydans ; Helv Ch 
em acta 50(7)1801-10. 1967) 0 

(19) -b7^7Jg ( Serratia ) ; -fe7f 7 ■ 
( marcescens ; Allg Mikrobiol 16(4)327-328. 1976) 
© 

(20) 'j /t^A® ( Rhizobium) ; 'JVt'^A • h'J?* 
U ( trifolii ; j.Bacteriol 141(3) 1109-1114. 1980) 

(21) X r-1^7°l--?-f -fcXJg ( Streptomyces) ;XH/7 
hV^f-bA • P-tf % / U -fc <7 ,3.301 ( roseogr i seus 301 ; 
FERM BP-6269). 

(22) X^i'JtTJi ( Escherichia) ; X^x'JtT • 3 
'j (coli ;NaC-8959). 

(23) 7 7X^7t 0 ^AJg ( Flavobacterium) ; 7 7# 
^■r'J^A • XX t°- (sp. ; ATCC-21429, FERM BP- 
7323) . 77^N'^r i ; r 7i> • 7979 A)V ( aguatil 

e ; IFO-3772) . 

(24) i)fttfe* : (J?LJI^3Efe5ft$Jl"^ J is h— /M"^ v 
V\s?99— *i (BioChem Biophys Res Commun 68 
(4)1133-1138,1976) . Wm^tekA J is b-}Vr t K 
oyt- tf'(Dokl Bolg Aked Nauk 24(12)1699-1700. 19 
71) . 

[o o 25) m\*<r)$* A Jish-iw^zmfcth 



& ^&mx-$>iiimtiv t m-t mmx $ a . znm 

mtlXli. »«HF 10-270948-51 (1998^ 9^ 255 til 
W iSM^>9U7>—y ■ Zi-t-i ( Klebsiella 
pneumoniae ) TK24 (FERMBP-6506 ; UlTK.p.TK24i;Bg-f 
I). ) &i/7 7tfV\':?T , J T 7A • IXf- ( Flavobacte 
riumsp. ) 671 (FERM BP-7323. WTF.sp.671 1 Bg-f 

[0026]**. K. P .TK24ft. B.s P .No31*&lXF.sp.6 

ilgltS-tFERM BP-6506 (^ItBWU0^9 £17B ) . 
at/SftS-^FERM BP-5881 (gt€B¥l*9^ 3/J19B ) 
&1>"£K##FERM BP-7323 (git B¥fiJU2^10£l2B ) 

[00 27 ] K.p.TK24mi^AHttc7)M£PffiT\ ^ 

o. x?^7— trs±. vi/7-^mLmcDMmm>m, 

• -f7"lXt'- ■ —jl—^—X. ( Klebsiel la pneumoni 
ae subsp. pneumoniae ) fc[sl^;£fl. 2fr§$ 9 V '/> 

— 7 ■ — jl— X ( Klebsiella pneumoniae ) TK24^ 

[0028] F.s P .671tt(i^7A|f|tt^ffiT-. 

mxhhz t . 3 «jtt#*o,r i; , MMmmzxo 0 

>\A Fodf ^mmt^^EL^Z t. tr'M4. 
^-af. t'a±&^7 tX7r 

7 7^Si?r'J'7A ( Flavobacterium ) JUT 

J> I. c t . £ <niix>&mfr hvv $t 

1*7 A • XX f- ( Flavobacterium sp. ) 671 (FERM BP-73 

23) t(5]^$il. *1^75^f l J')AXXf 

— ( Flavobacterium sp. ) 671 fat-fii&Lfz. 
[0029] B.sp. No. 3tf ^a^6<Jtt«(iW398-42863-? 

&mz&fflztix^z>. 

[0030] *%mz&m Lfcft H d ¥-f~*z$EMM 
tlXli. ±ieOK.p.TK24tt. B.sp.No.3 URUV.sp.e 

<7>&mmm ion><r>x'$>&frh. s im £t> & 
mffifMLtmmm. mmmatdi^mmm 

Mi(fK-> +W-=. V o-N- x N n y 

ft. yi/7"v-7Jl^L<(i7 7^N'yr i ;'7AJi(cS 
L. 5*>f yvh-yH^Ptt^^rt KDyt-fe' 

L. S^f^f /yh-/W*^ o-f yxh-zKcfPfflt 



THIS WGE BUNK mm, 



! ( 6 ) 001-190299 (P200 1 - 99 



*m$*4 ;isY-)v*n\&tt>smbLx. &tz± 
left vayi—vijmt wmizmx 
immm&mimx'Z i^b-Mzm 

[003 1 ] JJW>tt§t(i, MHWiSlltcHRWtCffl^ 

MR*&i>itxmw>tLh. zw&emizmix v >m 

s. ffiitidz>mmmmmx'%&. 

[0032] $*tt. ami 2: e^ifciiasuww 

mmwmm&mtzmftxm-s.^m i o i> *\ a* 

(420~60'C. B.sp.No.3 flcT'tt. t#£50'Cfti!rA\ K. 
P.TK24 ftftlfl\sp.671ttti. fttcatTCttifftftf * L 

mmizM?mM*mtbr>xm%%Vf®%mtitf 

* u>*ssa<» t>tu x oizmmmuiRStii. ttz 
mwmiz&^xmmzw&ii. j/'jay*. s% 

[00 33] i^iatLTtl^Jtf h Koy^-Hf 

[00 34] flWi. fiUtf. 8Sc. fUmbW^ 

(A1 -AO) 

U/ml = x — 

18. 3 



*Hi-Cff7. mt\f7 77 <-bLXim4* 

77 ^ -f ^ - ? 07 h / 7 7 .f -f *Sffiitl 

[0035] fmtt*>fii#tt. t l < tt-msmsix 

li'vy-HK t7*n-A, yvi/t>-/H?, rs 

(igen, flaUfcrT/PT'SyfSL 2m<n&BM*y. M 
itf(Sft7/^y^AWIf^>flS. £5£#JO$ffl* 
(2 0.1~50%jMff*U\ 

[0036] »S^iifcK.p.TK24«. B.sp.No3l*RtfF. 

sp.67ii*i*^ h-;uf t vnyi—w-mm 

•fcmt&Tnm'ox'bh. 

(i) 

<»E*Hjfi> 

lOOmM MJ*88ffiK (pH8.5) 

20mM 5^yyHKy/7M *[!) £b< 

tt;Mn>fy'^h-/M*3fcttJ&*t» B*) 

2mM ^ 3 f-yr 5 K7f 7 M" f - H (NAD) 

wjxy?mmm. a*) 

5U/nl y77t7-^'( «Hfcj£l*tt« , B * ) 
0. 025 % - VU71V-T h 7 V 'J 7 A ( NBT ; |07fe 

1.5 % hU hy (Triton) -X100 (»5t»©at«. 
B*) 

[0037] ±IER(E«lil ^/jN^W^Ail, 37'CT' 

i imabximu sueamum. imasmn 

RjCf^CO.lNHCl 2ml tjftjDLTJWPLRjeSrffit 
4. 550nm (Zj*(fl>©3tS^iPJ^L. Al£;£tf>, 

[0038] 

1 3. 02 

x x B 

5 0. 02 



[0039] 3£tfr*>»j»i, awaefrca*. 

18.3 ; NTB W^«3effi» 



5 ; K£B#^ 
3.02; ^C-Mi 
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0.02 : mm-m 

[00403 tt83itfcK.p.TK24tt. B.sp.No3t*&t/>T. 
sp.671ttEb#tf>4 J ^b-zU-ft Ko7'7~ fe'Wtttfte 

(2) BSftffi 

^&<fci 5*4yx!>-/l^L<li#4o4 
/UfcJ:tfMfW£T. 4yy-x&tfil7cSMfft 

Tr-^^^P^f-Ka (JilTNAD jatn&ti.) . m 

^3-7-^75 KTr-y^^UsTf-K (NAD). 



D), -a+y7z\ i t#*vyi-y : J?9i'fFY (r 

7 5 /NAD) . f 'J x>T/Pr t H7f-y^ 7 WsTf- 
K ( TlVf t H'NAD) . h" »J y'yr^ft H t -fry* 
? U*f- K ( 7>Vt t Ff7 $ /NAD)*W^<1 
4. #a»*Srffl^fc«£<^*tiSttit (NAD 

IXMfci'fiotz. 
[004 13 

[111 1 





K. d. TK24 


B. ao. No. 3 


F: so. 671 






^-ro-r^vi — ^ 




NAD 
T-fef^NAD 
T7S/NAD 
7JUf*fcKNAD 
NADP 
?*NAD 
**NADP 


100% 
6 %3*P 
60 %** 

o %*» 

0% 

0 %** 


100% 
13 % 
116% 
11 % 
3 % 
20% 
0% 


100 % 

- % 

- % 
• - % 

8 % 
29 % 1 
0% 



[00423 



<Rje***> 

mmm imn rvisymm (phio.o) 

m% 20raM 5*4yy-h-/MK. P .TK24ft. F.sp.671 1***) 
lOmM *^o>( /i/h-;KB.sp.No.3 ft A*) 
2mM (K.p.TK24ft, F.s P .671ftE&#) 
lmM (B.sp.No. 3fii&#) 
(NAD, ^-TfNAD . NADP. f-*NADP ; \3±* *) X.y 9 iW&tiM 0*11, 
7-bf-MIAD . 7;Pr tKNAD . t7 5 /NAD ; W.±.i/9-?t±m *ffl) 



[004 33 ±3W>RIE»1"1 Sr^-byWck "9 . 37'C 
I). 5#ULh-fV4ri^-hU ^l.OU/ml aiPXSffi 

[ o o 4 4 3 (3) mmm 

jRJ^WD-vyy-^, D-7)l-9\ — X. D-#7?h 
-x, -7y~| — xhM/^I — /K +Mo-f/^ 
b-/U£ii£U:. 5*4 y ^h-/l4ctt*|>KfEM 
lOOt Lfc*£0«^fcfcft4»*?Ste*«2 fc 



4 /vhwMlffrBL&^rt HD77-- <fT*5i 
fc. F.s P .67iaci*cOB^(i5*4/^h-/UClfStt 
*^»*-C*4,rfc. B.sp.No.3 **<7)P^{i. 5* 
4 J v- h-^&tf # -fn-f/yh -/WcftJfl-f-S ft F 
o7'7— ifTfcSi t im^frX'hh. 
[004 53 gffhLTfi. D-7yy-x. d-yji9h 
-X. D-#7?b-X. 7yzl-;k D-#4n4y:/ 
h-;U (JOJL *8tttaStt»L H*) , 5*4 y^h- 

*UI) Srfflvvt. 
[0046J 
[^23 
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S&l 


K. d. TK24 


B. ap. No. 3 


F. sp. 671 


~jMffP L 7T 


NAD 


?*NAD 


NAD 




100 % 


0 % 


100% 




i %*s* 


100% 


18 % 




1 %** 


0% 


1 %** 




1 %*» 


096 


2% 




1 %** 


o%: 


1 %** 




0% ; 


096 


1 %** 




1 %*» ! 


0 96 


1 %** 




1**JB 


0 96 


0% 



[0047] (4) mMpH 

K.P.TK24**; pHlO.Oftj* (Sff : S *A J i/Y- 
IV) 

B.sp.No.3 E&#; pHU.Oftifi (Sit: #4 CM y>- h- 
/U) 

F.sp.671**; pHll.Oftifi S^yj/h- 
/U) 

[00483 miE^ffl*RSttjllSa*ffl W RiES* <0 
lOOmM <7)pH10.0/U ^>SSrfl!CA^T lOOmMhU^ 
Sr$(pH7.0~9.0)&l>'100nM ?y i/y^ffiS(pH9.0-l 
1.0) W#««»S:ffl^T«SU>t. 

[ 0 0 4 9 ] (5) Jffll 
K.P.TK24 A*; 75000±15000 
B.sp.No.3 A*; 135000±10000 
F.sp. 671 40000±10000 

[ 0 0 5 0 I TSK y;W3O0SW (0. 75<£ x600mm) . 
$ ; 50mM>JygSifS$ (pH7.5)4-0.2MNa 2 S0 4 +0.05%N 

Srffiffl Ufc. y D7 h 7'y 7 < -§£SfiIijtttM&S 
( B# ) ZffiS L . UV280nm #1X7 5 ? x a VOffittjH 
JgfcTIWJLfc. vSttS^{iK.p.TK24i*Sl> : ' F.sp.67 

i&%:<nMmii$*4 / : sh->v£mnt Lxm^\ b. s 

P.No.3 &%cr>&mii/} 4 Si/h-lVtmnt IX 
[ 0 0 5 1 ] (6) J»$}£tt 

K.P.TK24 A* : 40'C, l5ftn9mX'&& \00%cr>m& 
B.sp.No.3 A* ; 60'C, 15#Wf TUJ? 100%c7)^# 
F.s P .671i3fe ; 40°C. l5#<MmX'lffi 100%tf)J&? 
[00 52] *t»5U/ml {Cl5#Pa1^MM£ff 

*SttlJ5EliK . p. TK24&1/F. sp. 671 d3*^P^(i 5 * J y 

i/h-ivzmnt ixf&K b.sp.no.3 &&<7)wmiit 
4ua si/h-ji>&mmtixm^tz. 

[0053] (7) Kifig 

n4 Si/h-flsCDi&lgRV. NAD RlfttNM) (T> 



TK24**»S«i2inM <7)NAD ^ffl^SKCiffiKiHiSrSI 
£ U 20* 5 ?M y h -^^ffl^TliP«c7)KDiffl^ij 
^L. B.sp.No.3 i*c7)P3HilmM £7)NAD ^ffll^giC 
#f-f&WI£jI£L. lOmMS^ h-/l<&ffltvcfl| 
PSOKmfl Lit. i fcF . s P . 671tt A*H«{i fijfE 

[0054] 

5^7->H-JV ; K.P.TK24 ;49.6±5.0mM 
P.sp.671 1.7±0.2mM 
nW y->h-^; B.sp.No.3fefc ; 5.2±0.5nM 
[0055] 

NAD ;K.p.TK24t&* ; 1.5±0.2nM 
B.sp.No.3 ; 0.5±0.1mM 
F.sp. 671 43fc ; 0.04±0.01mM 
?*NAD ; B.sp.No.3 E&* ; 0.9±0.1inM 
F.sp. 6714* ; 4.5±lnill 

[0056] ^muzi&mid i**^?— \tt ix 
ii. s ar-f y ^ b-Mzimtzttisy— \>x-hhxi 

h -/M"* isYi—eRVVy y-X**i, y—\£&tf 
f)tft>tlh. 4 S~sb->l>X*isyi— t'(Biochem.Bio 
phys.Acta 167,501-510.1968) RVVy /-At^is? 
~tf(Biochem.Biophys.Acta 167,493-500,1968) lZ&%a 

[00 57] *milz®mLo LT(i, S 

•f— b'Srffll>Ti«ko*^ Mitt S> h-!l>* -f 
—emfhWhtlk. -4 Si/h-)V*-f— t'(Biochera.B 
iophys.Res.Communi 19, 558-562. 1965) fi&*DT& •? . til 

[00 58] ^fMlzm^iZtffXtmst-i y yh 

fl6fflU3 6B*aij|EJi0.Ol-lO00U/«l, t#t0.05 
-500 U/«l3&<jBF4 L< . ttffl-f irb Knyt-t'^ 

wm%ffl<m*mz%&.Lxw6m* immttM* 
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ft&ijttaftu tarn, mmmmm^sueam 

t00 59] 5*-fy>-h-^£*»T«l£'t6ft&fc: 

it. mi tfirie t *k . P . tk241*^ l < (±f . SP . 371^ 

<T)A J is h-zUCfBHtSf t Kny-f — t'£fflOit(f 

mmmzm^xi, tmizam vho. mm 

NAD (CW1--i.Kntfi(il.5niM Xhhfrh NADc7)}Mfi 0.0 
2M-500mM . #4L<(i O.l-lOOmM 4fcEB 
pHJil0ttjfiT*S*»4>. SJScOpHii fr— 12. 9-11 

4 l < . mzt)4u4 -Mznt h am 

[0060] F.sp.37iaci*«Tt Kay-*-- -fc'Srfflu 

NADT*0, 0!l*.tf NAD(C^tt^,Kra<i(±0.04mMT" 
NAD<O«J£Ji0.005M-50mM. #4 L< (40.01- 
IObMT* 0 . NAD£*tt6KmffilS4.5iiM Xhhfrto 
TriS HM)cr>m%li 0.02M-20mM . JJ4 L<(4 0.1-10 
■MT*S. £fcM»pHl±10ftiST*>Sa^ Rj£cDpH(4 
8-12, flfc 9-ll*W4U\ 
[0061] SisY-lVMfti-iwi Ji/Y-)l 

usi/h -urn. ttx mmiz^sti-6 #mwmmtiL 
< . mwmt ix ami? immmxhtamtLm 

B**fflort J:^**. ifiStCtiNAD . f-^"NAD ?* 
0. PUMJNAD iCft-f Mmff (40. 5mM Xhhfrh NAD69 
?ltJg(40.01-100n!M . #4 t<(40.05-50mMT-£>9. f- 
:*NAD t^tl>Km<Hi0.9niMf J)S*^f-7l-NAD COigJg 
(40.02~100«M s #4L«4 0.1~5(WlfA0» 4£M 
apHMtllftifi-CA***^ £/E<7) P Ht4 6-13. 8- 

[00 62] Ztzmil$*4 ;i/V-)VMf*4n4 s 
v h -/l* #8rc«J£t 2> 5 *A J is h -/k& 



%t&®£<oKmmmmz^xit. ^y^h-;^ 

o assets i 

[0063] mutt 4 o-f j h-t^mix-m^t 
zmsut. mufmzitzs.r.m siim/yh 

#\ *?®t(iNAD « (NAD . 7-fef^UNAD RVtTzS 
NAD) T" J> 0 . NAD 8?)?j|j£(4 0. 02M-500mM , #4L< 
(4 O.l-lOOmM f*0. 4£SSpH(49fi-£?J>6A> 
£JS?) P H(47-1L 1ttC8 M0#ff&U\ 

[00 64] iTf^yv-h-Mc^ffl-r^jr^^y— tr' 

iSJKiiO . 01— lOOOU/ml . ^^0.05-500 WmXtiWtL 

< . ^.mpw^mphKiimmx < wr* * 4 o re- 

frttisy-t—GB i < a 1 5 y - x * v r-4fw* 
fflt^i'a < . f 5 / -x * * ^ y— e f t ffl 

(±. SlpH*i 6.0-8. 0T*S*»4>aC<?)pHtt 6.0-8.0 
[0 06 5] 5*4 y^h-zHC^ffltS^f^-Hr^ffl 
iiO.Ol-lOOOU/ml. ^0.05-500 U/nl*W4L<. ^ 
^^StSOSSSrl^L. S®pH^fl||*^SJC*^ 

£.foty<?>4 y i/ h-yKoaJifc*Jtrtel(WliaTT*S*» 
4> ATPOffilgi: LT(± 1 -10mM*iS?4 L < . 7/*y-> 
A(i l-30mM*W4 L< . >f y>- h-^y— b'OSS 
PH(1 6-9 X'h$frkW&W&t 6-9 * { if4LV\ 4 

^ssj-^y isb-frZgM-t&iz^tox . zt>t,znm 
xzz. r&izto i mz*t. 

[0066] 
Utl] 



A 1 



B 2 



A 2 




B 1 



[0 0 6 7] ammtiz. 4 y^v-^tf-i** 
sisV-iiX'hh^zte^JM yy-^2 xh"). * 
■i u A y >- h -/u-c* fl^tcii* -f n ^ y i — /u^ 



$T5fL. AH4NAD(P)a, 4fJ4WNAD(P)aS:*L, A2fi 
L . BiliAi#*tf KAD(P)»*)ia£fc:(iit 
7cMNAD(P)«Sr. Al*<NAD(P)^JS^(c(iji7tS^7rNA 
D(P)^S:^L. B2(iBl£0K^4«!t*lSr^t. 
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[0 0 68] ^tO'J^ffll^'f/yh-^ 
4i*J6«>iftl§JS{;:otvCtt. <$ffl-r-S»-f S is b-MZ ft 

:^#»¥«K£iT*SJ:5fci!tfr^tfJ:K Al, Bl 

0 . a fc-r y x h -^t^ffl-f s ft k oy trcoA 

1. mzm-ummzmtx h&M&x-h&ztm 

[00 693 Mi.tfB.sp.No.3 &%k<0A Sisb-lVrt 
Koy^-HffCOV^t^tf, KnjltiNAD . f-^NAD £ 
OO-r*<l<f*l0.50 , 0.87mMt/h^<f-7fNAD . NAD £ 
mmt LMtRt&ZttfX'Z h . *fclM ? 'J y^R 

LpHlOftiST+M 9 'J y/£fr a fc J: Al&WJio* 
Jgi20.02inM~2M, ^{;0.05M00mM ##2 L< , 
y v h -)URVti >fn^yyh -/Wcftfflt l> »#col 
(S 1-MOOOU/ml. 1fH5 -500U/ml #JJ£ Lutf, f?) 

mmmmm^mizx o asanas** £ t 

[0070] B*«M 7 U y^ffitiffiecOJ: a^/y 

tam&tf. aj vY-Mzimthttisy— e*mm 

[007 1 ] ttzilAuA Jisb-lVmf^A Jisb 
«*8B^(B.sp.No3)iABS/iin = 
Sisb-M&% (uH) 

[0074] <mm®fc> 

lOOmM ?>J i/ymWim PH9.8 
2.0mM f-jj-NAD 
30u M NADU 

lOOU/ml A Sisb-MZftm + hrt Koff- ■fe'(B.s 
p.No3 

[00 75] |B|«fcF.sp.67l4*<3H**ffllvCTiEO 

"»*fl0Uffc(F.sp.671)iABS/Bin =0 
xU^f yvh-;U?gJg (juM) 
[0076] <Rj£»ffljR> 

lOOmM P0PS0 P H8. 5 

2.0mM f-jfNAD 

30>uM NADH 

4U/mi -f yy b-Mzftmt&rt Knyt-t'(F.s 

P.671 &*) 

[007 7] ±te*)(l).(2) «<0iI4*g5«:*jB< fcT 



-frtMtRmzmm&x'mg.t&w&iz^ *a ua y 
i/ b -Mzttm&wwummRV s # a y is y -mz<$ 
m&om^mmm^x&mvA 9 n yy&mzm^x 
etwfj:^, ttm&nmmmzm^xmmi 

*ti?ii<DMfe $ titz isfi-fofrbst&XZm^X 5 * 
A Sisb-)Ucr>S.£%P>XL8 : <. ttzijAaAJisb 

-Mzftm&n^wmzm t ^x a a ua j is v-tv* 
m* l . immz $ *a / *s b -Mzmtmmz 
m^tzmm&mjzmxmfcttiti 

[007 2] tmmm^XitA Sisb-fURVfiA 

sisb-)ir*mmmzM%.t&ijmt ixit. mi 

(f B. s P . No3**c7)6#SSt/F.sp. 671**W»3g* ffl^f 

mmA y v ymizxM%.*ft^t%£tfmfhti 
h . zKto<mm&mm^x\5.A jisb -Mz\m 

S*t>f y 'J y^co>-^;K±$>r>f J is h- Art 
t>%htlh is )Ut 1} A a A J isb->Vfrh%htlh 
isf+WfibZi totlh . <WiJfB.sp.No36*<0»« 

«3fe«35fl^ABS/ii n = \.2X/;AoA yisb -M&% 

m&£itmMSMn = O.lxS^^ /^h-/l4«£Jg (ju 
M) 

k*4Ck3&»4>. B.sp.No3**OB6«&ffl^TS*-t-f 
? 'J y^tCT4ftKfsf2rffl^i t -RS(l) tfl&bti 
4. 

[0073] 

\.2xJ]AuA yisb-M&& (juM) +0.1 

(1) 

« 3t^fbrtBS/ii n = 0.03 x^^fn^yyb 
(>uM) 

DR^^tmABS/inin = 0.2X $ ^"-f y y h-/l«Jg (ju 
M) 

fc*4ifc36»4. F.sp.671*3lW)B«S:ffl^T»3IW>f 

9 0 >?izx$iwmmmfet& tT3t(2) tm^ti 

.03* AA aA Sisb-JUMfe (u») +0.2 

(2) 

S.XA S->b-M&g. (/iH) = 6.lXAmABS/min(F.sp. 
671) - 0.lXAmABS/min(B.sp.No3) 

[0078] i^F.sp.67lEb3lW)i«*ffl^!t*&^. 4 
*f^T'(i^ AuAJisb -Mzit 1 5 sr>f J is b -Mi 
jz&lzft&th. l->Xl]AaA Sisb-Mm (uH) 
«$.*A Sisb-M&IM. (xiM)-C'^O. 5$ (2) It 
©5K^^b (F . sp . 671 ) mABS/m i n = 0.2X $.#A/isb — 

tjwr-r^fc^aj*, *mxwax'$*a ;ish-frm 
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[0 0 79] im&wm^&m&mwj yxh- 

*\ Witf-f /S/h-/W=ffffl1-*^h Hoy*— fe\ 

[0 080] H^WN°7«i^^^y>^ffi(it-i?6 
X,. Bfc7 W Wt'# 6;fr£T'&ft(£flft^££ffin 
■CfcJ:^**. 0Utfx*y-yk 7thy, tca mzm 

flutes 4 n>f y >- h-/Kc»ji 

xb-yP£#l». Btfw^U fiflEBSlM ?U>'7' 
o4 yxh- /P£>Mo4yv-x2 fc&tK&U:, ffl 

v-x2 £#»rc§ i jfefrT**itfff*i.o* 

«fcn. ;Mn4 y^h-/Pfcft8te*>BinBi*S:fflirVt 
# >f o >r y x h -;^jg*RI5*ff o t X \ \ 

[0081] />-b-Mzftmt&**>>y—e 

o -< y x h -yi<£ 7*/U7 o y 
8t£$HLZbZbfrt>. iiAvA yxh-yWrxT^ 

-< y x h -i^mmizm^t h z t tf&m . i»i*tc 

# 4 D A y x h -yp — fe'titf 4 D $ * >f y x N -yU 
5r^-f n^yxh-;H^Sf^b$-t*-|.-t*^, 

zm^xmBmzm%.tmi*4 /ys-;^siw 

[0082] ZMz. MW^/yh-y^Pit 

^XmWCDtiJ cH yyH-y^«T'ISIC^i 
*<nm.b^^*A JisY-^ZLkS-frhZk^X't 

h. 

[0083] &tz$.*<i /is h-lWMmirF t Knf 

3si LTNAD Srfflnt^^itSS-fbOfit LTil7ci! 
*185RT*.&a7c£NAD £^Ol£±i&JK&#$T'£>634 

on™ tt&n&mzxitmx'mfei-zw&tocotjimm 
mmzznisryty— t\ 2£t37x-fx>y h-t/i/ 

7x-h (fclTPMS ta&-T) . yh*xPMS . s/^Cf-A- 



rsAy^imy-^A^D^n' (yyi/K7 
7Vi— ) mom? * -v 'j 7*-&i/- h d r h 7 v y v a 

(cftaS*i4#Sr h 7 V'J 7Aia»S t < 
[0084] iie^ig-fbkS^fiti^UWVN 0 -^^^* 

— mm^x&mz*j8LL. mmxmz* 

<, **7— <£m*m^XT)\sO-)\sfrt>T>i'Tt. H'S: 

aa^ t < Ji3-y f-yp- 2 -ovf-rv" •>> y y t k 7 v 

y (MBTH)lf ^ 7 r 7 - 1 7 x y - A3?tf>felSflsfc o& 
[0085] MJ y*-SSt^feJSft fc LT(i. 7 x 

mwmx-h o . t ltn. h*j* -i-)vr=~ v >■ . 

N, N-iy'Xf-yUT-Uy. 2, 4-y7nD7x/-/k 
N-xf-yU-N-(2- 1 K d v - 3-7 yl-*7o t / U) -3 , 5- i? 
y hJfi/7xyy(DA0S). N-xf-yu-N- 7y|/*rot°yi^ 
-3,5xy^-yU7-Uy(MAPS), N-X-fyP-N-(2-t Ko^f 
v-3- 7yU^7'Of/U)-3.5-x'y f-yl'T-'J V(MAOS), 
N-xf-yp-N-(2-h Kodf x-3- 7y^7of yU)-m-hyU 
■^vXTOOS), N-X-fyP-N-XyU^rDtVU-ra- 7- 
xxXADPS), N-xf-yP-N- X)V*?u\Z)VT-V>(b 
LPS). N-xf-yU-N- 7y^rPh°yl^-3. 5-x"y b*i<-7 
^'jy(DAPS). N-7xyP^rob'yP-3. 5-x'y h=^>-7- 
'Jy(HDAPS) . N-x^-yU-N- 7yU*7n fyU-m- byM 
xXTOPS), N-Xf-yU-N-(2-t KD^rx-3- ^*7D 
fyW-m-7XxxXAD0S). N-xf-yMH2- 1 Ko^fx 
-3-7yU*7'Df;U) 7x';x(ALCB), N-(2- tKn* 
x-3- XyU*7ofyP) -3 . 5-x"y hdfx7xiJy(HD 
AOS) . N-7.y^rofyp-7xyy(HALPS)(UUi, PI 
Aft^Bf SWftt8 ) If* WW h . 
[0086] 4fco>f 3SI«3g^a*Wt LTfcL o-x 
7-yy'y, o-h'Jy'y, 3.3 y'rSAyyyy, 3, 
3,5,5-fh7^f/Kyyy> ; LXhRA^W^tt 

IL N- (^yl/^xyf-yP7Sy^y^'-yU)-4.4-f7 
(xy^yU7Sy) h'7xXyU7$>-(DA64), 10- 

^xyf-yP7$y*yP-t:xyi,)-3,7-t'7 ( x'yf-yi-7 
5y) 7xy^7xx(DA67); feUi. SBfctfiaSttKtF** 

[0 087] s&fcgaeactt. iMttctoT^t** 

■fftft^fll, Witf**^-'J^». 4-hh'o^rx7x 
-^K, f7;>, /t5*uy*-^. x'7-fe-f-;P7yl^ 
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$7-/k ^><y-y, >ry/us7-/k eo#o-yu 

§*ffl^6C:k#aj*4. #7 7— b'#£ffl^T7/l':J 
-/U*>^>7yUrt b'££ffc-£L*yc, ±ttz7)Urt K 
££fi1-&}>i£k LTti. ^y-J-RJC^ffl^S^S^. 
MBTHfc<38£Rj6fciDSEfe$-t*:4tfa;. £L<li 
7/Ur't Fft Koy-^-HfSrfflv^^^^ff^il 

[0088] 77U3 V yn&Rttif? x X/U7 S y|?<7) 

fc:«iS»^k**ar/^3 y y uaiMk** a# 

7> n v y £ f jfew^ft S-ffl v r£ jpj£-fiitf J; < , A 7 
yt—VZm v Vz^lZiiyil? o y$ 
t S ^ W -^^^itfn^ i£ £ ffl o7 
/l^nyRfcjgJg-ffi.Hrj:^. 
CO 0 89] tffcJflUfciiafctt. £fEJ:9£t 
a S :* A 7 j/ h -;K7)j»K«c^ L < (i ADP<*)*£ M jg-f 
&.Ika { *Fifc U*. ADP Oil^rfti: LT(i&ffltf>£/P 
£>» * 7— t'&tf? 7 r- b t— K d 7'7— t££ ffl^ 
fctfife. tVPtViS* — bWhVUf>B?7j"dr y 7'- 
-t'Srffl l ^S&t/ADP £ fijffl-f S ^ 7 * 7— If 
^4*tt 07-340482#) ^£fflWC$J5g-f £.1 

C0 0 90] i^S*>f7xh-;l^)«jajJi53|->f 7x 

Cttffl LT t> ck O . m I If* * is 7 '— fe* l > I *%£lz 

(i 7 x o-b yf*$ffcg L < (i * 7 yl^^col^ fsil 
S£»j£ffUffi< . ft Hoyt- 

[009 1] *KLT, USlI^iU^ 7yb-/US£ftffl 
«. 4 7>-h-^^Mfflffl^!|5j(^4 0.001M).5m] £ 

La+^Ma. Mito 4M*fc4#gw>i#ig. ttzU3 

KZt 8Mkco5ftmztotfl%ltltzWWm<7)S.ZW. 
»*fcttB««fc«et*i«f A< . xy K.1M y h 7 -y 

mm tzimmmzmfettiifx t \ c 

S 7 y h -yMg I < lit A uA 7 y h -)V 
m^XWfe Uz%&<r)m.®M<7)$i.il b HMtttitiM 
fl+wSsM Si/b-ii^Kli/r-tnj y^v-ivcn 



[0092] JEJSS&l^lllRJPi^ fiBSrfiJS-r 

l . m ^fzjzmvfrismm'mtcmmnxfo & m 
siziE%m. jEftmmmzmviknmitizmmi- 
mmh h i vtmsamx- h & t vmttinx \ * . mm^ 
mn*tmw&tMz&mm?iffithzws.m% 
mfrbWRmmmfzu. mmnmmi&tacDU 

ffi, mtlffiVa-xnwffl&i.zlWm *<l998*tcS 

* uzmmtxmmh^L < itB^zmmzmn < 

HbAic W&ffltt* -eofd!7;U7h^$y. 7 ,| J3 
7/U7"$y, 1.57yh vu*i,yiv ; sY-)vm<r>m& 
-?-*)-<,z£r)Pl%.t$>. SHl^iHi^iOWHO #1998 

^ i fiUWK* t ttStft^lflS^aj *4 1 ^t'J>a(f Mil 

[009 3 3 *ftHC*m6ft£ftTflmfc (*. 

if. MticD$$x$>^x{>£^-to\ mm. *t#ss, ifg 
nmtmm^zB^mwm^x'^sbhtitzmm.i: 

»L. 75gOGTT (2IIB$«gl2 
6rag/d I VXLAV/t tz if ft ft ft 2 B#Sifil®200ig/d 1 Ul 
±) WIESS (2««!fJlMlll0ig/dl*8}a^/ifett 
fiMm2B#fS«200mg/dl*iS) tJS^^rV^OS-^ 
■f. 4fe IFGRt^IGT fctiWHO *<1998^(Ct|^ LfcflK 
S^IFG StA'IGT £iSU 75gOGTT Srffo^^tlF 
G (iSHB$« 110-125mg/dl*»Ot^2^JflHll4 
Omg/dl*>lr$,0. IGT (i^fl|S#lfll^l26Dig/dl*>l#0 
a^2B$F B 1ill| 14(K200n8/dlT*S. *>^tw. II 
^•S=IFG +IGT 

[0094] KfltcSc«rfflv^»^fc:«, ISI^Rai^? 

t*»'t'# 7 U7f--y«lTC'l»L, 

-««K 7 U7^- y +^-f 7 > h -nm.izm.i- h 

W7f--yfl*«»«i:*ft^-Xt#i/5>fL4^A^U 
7f--y**a«fflSr*TKfHi«l**^IS^h-r* ; t * { 

aits ; b frt>#m$. ( 5 7 o 7^7* $ y 

C b iz X 0 J: 0 . SsptKIKfl^ffllfiPJrflaE^S I k # 

[0095] tfc^^fiSSO^Sr^^ii^Tffo 
m-£Mf±M = jj-^f 7 y h -;Wl»Sol*tS«^iifel 
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10096] 

[ mm n ( gc/mass & t wm&c?>® mismtm ) m 

10 . 20 , 30 , 40 , 50a<M fc&S J: 3KlB«U:fctf>£H 

[00 97] <GC/MS&> 
l) iiC^mMa 

xfe^&tfait 100 juL izimCO^UT— V£1)QlX3rC 

xzwmlx. lmL cDMfcx.? j-ji, (mmmttwi. 
izzc;<xi—?-x'mmm\uz, ioo^l £^bs 

TFA (N,0- \zX h IMf-zl^li/H- 'J^onT-t^ S 

h\ ftmmm.) t\oni otmcs ( h ^wdd 

>"7>\ 7^3^) ^JPt80"CT3O»r B m^L. TMS \% 

mfat uz. 

[ 0 0 9 8 ] 2) GC/MS 

MfiESAutomass system (B*^^) Srffl^TGC/MS # 
#T£*Tofc. GCtiUltra Alloy plus-5* ^Ji^-vf^'J 
7 A (30m X 0.25mm i.d. , 0.25^m fi lmthickness, 
Frontier Lab.KK)(2?Ml.47iii/inln(7)^'J X*.*; 
*>J7-tfXt iXffiilXfttflfz. K£Hi 2vl £3 
-v r-^-FT-ii&aAL, 60°C#>£> 350*C£ 
TiTC/ininT^^L^. r-;MiS7«S2 
(EI)^(ZJ;0 m/z50#>£>m/z6502T 0.4^7^ >-<7)ffi 
ftmmit-bX-fflfcUz. 



[0099] <mmm> 
1) fstiss 

<R-1 ; 7iva-xm£WM> 
lOmM MJ7.SIji$ 

60im (wtm®m) 

S8mM ATP (*ijjzy-?>m®ti.m) 

43U/ml ^*V*-J— fcfll (JgHbfclSraS) 
40mM is*W(WMmOl) 
6raM f-jJ-NAD 

[0100] <R-2 ; Sish-fr%M.ttK> 
200mM ?*)is>imm (pH 9.8) 
2mM t^NAD (^'Jxy^^^ttSS!. B*) 
0.03mM NADH {*V X.y? lUmmm. B#) 
lOOU/nl B.sp.No.3 ftiJfcOSsM 7 yh-^ft 
HO^"-?— fe' 

[ 0 1 0 1 ] 2) 

±EO#jM?t lOO^L H^^rJ-^^'^H50/il 
JPL37°C-5 #IS]^?'/U3-7.M*^£m\ #^T' 
5^^y^h-;Pg*^ 100,uL £?JD,iSOE£ll&L 

Rumtitikittb 3^o405nm izmhwm.zm. 

[ 0 1 0 2 ] 3) 

gc/ms a, atxs*ffinj:S5*'f /^h-zuoMsi 

!RI*iWSftSr«3lc^1-. GC/MS iSfcJiSsM/a'h 

[0 103] 
[f*3] 
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80% 


40% 


40% 


103% 


94% 






104% 


109% 


98% 


101% 


100% 



[0 104] 

imm2] < mfawmmmncDftm ) 

1) ?U7V— 7 • — a— ^6— X ( Klebsiella pneumon 
iae)TK24 (FERH BP-6506) <^g«fttm*! 

PSx^fx 2%, ^rt-y 2% (J^ffXHKttK. B 

*) . ^U-bD-^2%, 'JyK 2#'J'7A 0.1% (J21 
±»5fctt3iaSL B*) . ?>=J-X 0.1% (IH/M^ 
a«. B*) . PH7.0 **tf«*iSiftlO0il £500ml = 
ft7 7*3K#aU 121 •CX-20^jD»MSt/v:fS^n 
i,Z9]y~7'iy—y • -a-t-I (Klebsiella pneumonia 
e)TK24tt (FERM BP-6506) <T>\ S&5£&SL, 28'CT 
120r P m<^f fc 5 JftlHSTOttlSli&ft IX S#S5ml ( vSft 
0.04U/ml ) £f»fc. 

[oio5] ±ieti5]«o^ifefflfiE<c-c«^Jt 



IXt<X7*~ ABC51Y(B*«ttS?. B*) 2:0-1 
%^JoL/i?S*iStte20L ^30t ffly>-7r>^-(C 

Stffl«30flC. iI^*20L/#. |*lE0.4kg/cp 2 . mtm& 
ZOOrpaX-mmMfttm L . ^SftZOL (»SvS140. 12U/ 
ml) 

[0106] tf^fi^ifstis-iic^t^ML, 

SrlOmMMJ P H8.0{C^Si$^, *?§T'^aiL^ 

3000rpml5 ^MK^KtfT^. TOk±if2.5L (2U/m 

[0107] ^<7)»^?g^l0inM^Saf©?RpH7.5 t:T^F 
i»-fL$il/'v:Q-fe7rD-X (Sepharose)B.B. (7r;UV 
v-T^nM *t-v7 : Pharmacia Biotech ftiKL X^x- 
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T>II) 1.25L ti'lt, 0.0.1 . 0.2 , 0.3MCOKCK+ 
ilV^ tX9 ; nacalai tesquettg!. B#) £-£tf|5]— 

is 3 >2.2L (1.5U/ml)^f#^„ t#^>il^P^(i4M^ 
hkoMzCl (t^7^f^?m B#) £J)0;t. 4M 
NaCI £%M0mH<J y&®ffim (pMHTWtSft 

-r'Vffl) 200ml (C*>lt4 -0 M CONaCl 7' 5 ay'xy hlZ 
Tgflll. £ttt'-7£7-/ULg£5&§ig600ml 
fl^ft^l^MtelOmM'.; >-Mf$pH7.5 K*f Ijgffi 
L. #-7-*5 TJ^ vh^TieSIL 100ml (27U/ml ) <m 

mmwz. # t>titzMm ; mm& lt -2oxxt& 

#Lfc. 

2) A>;P* • XXf- (Bacillus sp. ) No. 3 (FERM BP 
-5881 ) OlS3t&l/^»98-42863^(C&|$$il*;#:# 

3) 75*V^tU , 7A • X7t 0 -(flavobacteriuni s 
P.) 371 (FERM BP-7323)Oigg&l/f»$Jl) ^l//y- 

[0 1 08] 

[## ffB ] mmzm^wmmj y^h-ium 
&) 

1) 5*4 ;i/h-)\s%.EMm 

lOOraM />J v>«$ (pH 10.0) 

2mM mitmnM) &vx.y?ji&miM. a#) 

5U/ml K.P.TK24 »E&*0$*4 7y- H-^r't Ko 

2) J*f£ 

BtflE^ftSt^lml jl^'x hlzk 1 JTCfcTSsM 
/yh-;Ky/7tl) 0 . 50. 100 . 150 , 200mM 

i) s^y^h-^^sasg 

50mM 
2mM 
lOmM 
lOU/mL 
lOmM 
lOU/mL 
ImM 
5U/mL 

[ 0 1 1 2 ] 2) 

(^•7lii) 0 . 50. 100. 150. 20OjuH££tr*if»l 
O^i 5#<7)340nm £;fc(t4«#§8£fl:£S8*fc 

[0 113] 



0fcl£iD*T . 37°C. 107><7)SOE£fro 
fc. £E>£iILT340nm £ffl£L. 2jf*$ffia£D0ftl0 

«3fc«£Hk«r:JWtt:. f^IJilC^t. S?M7 

^ h-Mzmmitnm^umzm^&z t iz x ossac 

100%?* 01fi«4iy Ktf-f y hSUtt'^TfllTfco 
[0 109] 

[##014 1 ( 5*4 JisY-MzVmthtti/y- 

i) i^r-f 7^h-;i-5&ti«ii 

lOOmM hU7»£(pH7.0) 
lOOU/mL t7 7-7s3f4r^y— b 

5U/mL P0D(yN-jfdf>-y— b' i/fVim) 
1.5 junol/aL 4-AA ( ftftftgittlS ) 
4. 5 ju mol M T00S ( ) 
[ 0 1 1 O ] 2) Jtft 

(x^ttl!) 0.2 . 2. 10. 15. 20mH£-£tJ*igi880 

jul zrnmi. yrazxBUB&MikUz. Kfczmix 

fc. *tf>tS*£ia2fc:jjc$-. 5*4 7v-h-yKi^fflt 
fc. 

[0111] 

[##W5] U*4 7:y-h-/W:f1WI>*7"-*£ 
ffl tvt 5 ?M 7 y- h -/koj£* ) 



Mj7$ffi$( P H7.5) 
ATP (*'Jxy?yHB#&8) 

8Mfr?y*s^ (*etttaias!) 

5*4 / is\—)\,*1r— b' (Science 151,198-199 (1966)) 
^3-7. (ftfflttSfttl!) 
ADP-HK (Mto£l££ttS!!) 
NADP <*'jxy*;p»#HJ!{) 
/;l>3-7>-6 - 'J ^»rt Koyt— t' 
cO^fi) 



$;*4 7iy 



1) 5*4 7^N-;U£mM£& 

100mM POPSOUffiflE (pH 8.5) 

2mM f-*NAD (* 'Jiy */l/B#tt». 3*) 

0. 03mM NADH ( * 'J X y ? ;H*«ttS! . B * ) 

3.5U/ml F.sp.671tt**c0i*4 7^h-;Urt Ho 

y-'-T— b' 

[ 0 1 1 4 ] 2) t£ft 

xJEKSElBl **a^.y htcfc 0. 0.5. 10. 20, 3 
0 . 40 . 50/tM (OU-f/yh-;K >'^7tt«) ?S$2 



itL5) )0 1-1 90299 (P200 1-E:u9 9 



<D\ #£3 #gK405nm IZhlim^im^lR 9 $0) 
HSrfcO, 1 tt®htz l W®K$.%il£$frfz. tnm 
H£ll4K^-r. HUK^rfilO, S^yvh-zH 

izmm%%%im&mm.mtjkLMmv4 ?>)> 

x h -MznmmmK . ±wmn s *4 y * v ->v 
mm, mm £Mmt&iz$>tzmnm 

ZhZttftybfrlZftifz. 
CO 1 1 53 

m& ; mm («s#rc*v»»«#«Kfi) 
BarH*«s!*»4w)a»K:afi^*, 4fciE#, igt . 

IFG <7)fl5Sil998:$COWHO CDgSgfcS^ff^fc. 
[0116] U^y ish-ju-Mfctm ; ##M l tcH 

t. 

a*) *fflnT«eu:. 

HOMA ; SSmskU (ng/dl ) x^yx'J yfl ( xzU/ml ) / 
400 

x-7>^-HA-8150)««*-fi|¥ai!!«rffl^TaiSL 

im/iy; y y3T;P7"syit (gaa-2000) 
a-^^a»s:ffl i ^raoig Lit . 



mm) tm^xwfcuz. 

[0 117] Sish-Mi3E.£.§*4 Sish- 

tlhZtfrh [Richard E Ostland, Jr. Proc. Natl .Acad. 
Sci. USA, Vol. 90 (1993) 9988-9992) , S^^yh-^ 

*I#£L IFG &tfIGT £T5sM y>-h-yUSl<I«ife 
fiSs^O.0001% JaTTWStSfl^L. IE^ScO^S 

Wcmt ixwm+mmm wom=2q.\u*>ia. 

, fltfM«=6.8 jumol/L)£ffl3-fS27juiolA fcl± 
(CT. 80XWaBaT««fc«IH!. IFG &VIGT 

itzmxm, ifg xtficT li-f yx'jyffitt* 5 ! 

mx-h hzti?%<. wm<t> * * 4 y ^ v -ivtz&mi 
m mo i /iy±xu . -f yy.'j yJSStt^iHiT* & homa 

tK< WH=2.23. ^«^=0.32) . 5*4 yi' 
h->U%M.W?um>lA. *«T(iH0MAJifi< (¥%il= 
1.77. MigfiIJI=0.29) . $*-fyxh-;K7)5£*fcJ: 

[0118]$ ^ffcc^K^ -#-(;: J; ifljgSr. 

aus*. «p»tt«-«4 c^-t . m iz* uz ta^.m 
mmm-?-/}-iz£&y\M$;Mi tz^zmmm^mm 

+ ftWHtCftg L . R£«tt2ffl*Hllll0«/d 1 
(«I99.5mg/dl . M*fflH=9.0n.g/dl ) . HbAlc fl 
5.3 % (WI5.0 %. g*ffiH=0.3 %) , 7/Py b 
220^mol/L(^<i 206^mol/L . ^2»MM= 
14jumol/L). ^'JaT;P7'iyfll5.0% (^(114.2 

%. w&mm=Q.% %)xb->tz. 

[0 119] 
[«4] 









959* 


73% 
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8196 


82% 




86% 


82% 


5*-ry*>h-^+cry 3 T^75> 


76% 


82% 





; iE«5!©Vlft*+»«*=27 M 
:«**<D¥iS«+ 1 1 0mg/dL 
;«*#<D¥*J«+«*M=5. 3X 

: 220 // M 

15. OX 



[0 1 20] 
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SHifriEl999*PiSJEB*IIS«^^**fc:S^# . i 

fcissL ifg , igt , &vn%.mm<?)wmti<m*<?) 

WHO «S*tC3l^#fifofc. 

y s/h-/HI^E : ##M6(;[5lt. 

m . sufim 2 $ 

JftJTLfc. te**06. atf*5£ijrf# % OGTTSS^thu 
Hfc^TlFG . IGT . &tf»S#iS!te;fe^T55M / x 
h -^JfcMKiEftilKJt L ZtlZixffim 0.001%. 
0.02%. &tf 0.001%JaTT*WSfciSffi£*Lfc. jEJ* 
S^BISWfrfci: LT«+Pli (¥%(i=9.1 
/ig/mg. «Jf6«M = 1.8 /zg/w) (2«i-t410.9//g/w 

w±trc, «%fc:iFG . igt . wmmimzztLt'ti 

100%. 8Q%AV 10Q%<?mgX'W&ftfcX't>r>t:. * 

CO 1 22] 
[H5] 



IN 
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* 
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[ 0 1 2 3 ] $ fcCIfiffiTliOGTTifcfT 1 «HSISL St/ 
mi i: tt^*5 X, i: L-=5r*>^ . IFG . IGT . W 



0GTTMfif2l$fS]?£T1i IFG. IGT . &tft!g*!9££li 
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$0,003 %. 0.01%. Rl/0%WFV^Mizmmi^l 

t:. jETsmmmmmt ix^m^mmmm 

ffi=10.1jug/mg. WtMI3t=3.1 jug/rog) tCffiStil 
3.2/ig/mgU±(3T. WSfttClFG . IGT . RtfUfiSSS 
ZttiZiX 100%. 93%&tf 100%OSgTfJgnj^f 

^nn. ¥tm+3xmmmzmz®ix{>£i\ og 

£ £ t fcj: 90GTT&fcV>7' F BiSfKB* ffirFfcK 
fiWHHUB. AUtflFG . IGT . |g$flIL £L<<4-r 

y* 'j yttatttMawaarc* & £ «*t 3 * t t> 

[0 124] 

[H»M3] (75g OGTT 2l$ISiitt8IiffiffifcJS+$*-f -/ 

SK^Jbmi^Me LfcfltefcllOM/dlfcLkT* 
ofcPKOGTTeMrLfc. 

; Jtm (75g yH^^twiS^^ttffL^W^*^^ 
(ttfrff) s Sfcfr lttffltt. Wffir2«ffflklzU 

; s (75g 7wmm$m&muznmfrt>m$. 

LfcWB) 

5*4 /^b-;K7)GC/MS #flf ; ##0IJ 1 fcHfc. 

urn. 9\sT+-y.9Qm2\zm. 

ttst ; S4> $ * y y h -Mzmm e ntrnx-mfe 



*SM ; 75g 0GTT«gffWfC7)2B#^t^{tl»«{l&^'t' 

4 7 U y^ftSrfflofclJteCtt. 75g 0GTTSfe^fB#^ 2 B# 
H£»»t4ili«HI&l«S+5*4 yy h-/HI£tf)H<c 

GC/MSffiSrffl^fcJS^C«. 75g 0GTTiSffB§CO2B§ 

Hfc:»ft«. 5 y y v -ivmtmmz 

XV&75& 0GTTJlMfB#^2^Jlll^fi 140mg/d! fcfflS 
•f * >f yxh-;Hi(480ju g/rag? U7f--yt 

68~94,ug/nig7 U7*->\ $ £> t80%<l!SI®^*^72 
~90;ug/nig7 U7^y# { i?2 L V^ftT*4 £ b WJ3 
Ltz. *¥%mX>bhWjJL%/mg9\s71~-> : kJ] y b*7 
mtt&bT5g 0GTTfc^<3 2l$l8MMMf[ I40mg/dl * 
8K496%##7 htf7ffi*»tc£**l. 75g OGTTlSfrB* 
<7)2B$PaWfffi 140mg/dl \3±ltH%V±tfti»/ h*7 

(5*HC75g OGnjfiff^«02^BUHll«i 140mg/dl £ffl3 

s y >• h s- t -t 1 1 1 # 

tfhbz b frhW.* S ^-r y v- h -/i*B*-»M 7 U y 

[0 125] 
[IS6J 
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«it«3rc«^<oGTTl6fTlJ«o»*5^-r/i/K-;i, 



omm im 2n« 



ranr 

1074 
104.5 
68.1 
874 
88.8 
87J 
900 
100.8 
812 
674 
80J 
018 
1054 
107J 
88.8 
101J 
974 
108.4 
108.1 
84,7 
108.1 
842 
807 
108.8 
107.8 
694 
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